To study the photodegradation of organic pollutants at the interface of minerals and water 10 in natural environment, three series of alumina-coupled iron oxides (Al 2 O 3 -Fe 2 O 3 -300, Al 2 O 3 -11 showed that FTIR peaks attributable to Fe-O vibrations of maghemite or hematite were also 21 affected by alumina content and sintering temperature. It was confirmed that the crystal structure 22 and crystalline, the surface area and pore size distribution of Al 2 O 3 -Fe 2 O 3 catalysts depend 23 strongly on the content of alumina and also sintering temperature. Bisphenol A (BPA) was 24 selected as a model endocrine disruptor in aquatic environment. The effects of alumina on the 25 photocatalytic activity of iron oxides for BPA degradation were investigated in aqueous 26 suspension. The experimental results showed that the dependence of BPA degradation on the 27 alumina content was attributable to the crystal structure, crystalline and also the properties of 28 their surface structures. It was confirmed that the mixed crystal structure of maghemite and 29 hematite could achieve the higher photocatalytic activity than maghemite or hematite alone. 30 31
Introduction
Since soil and water on the earth surface suffer from contamination of organic pollutants 36 extensively at different degrees from ppb to ppm levels, it has become important to better 37 understand some abiotic transformations of these organic pollutants naturally occurring in the 38 environment, such as some catalytic processes at mineral surfaces. Actually these processes may 39 play a vital role in decontamination and mineralization of organic pollutants under a natural 40 condition [1] [2] [3] . It is necessary to investigate the catalytic properties and activity of these 41 minerals in such catalytic processes. Since these catalytic processes involve some complicated 42 heterogeneous reactions between minerals and water, the interactive reactions occurring at the 43 mineral-water interface become critical to influence the processes of decontamination in the 44 natural environment [4] [5] [6] [7] . 
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It has been widely recognized that the iron oxide surface may play an important role as 58 catalysts for photochemical transformations [14] [15] [16] . Cunningham et al. [17] obtained the 59 evidence of the photocatalytic formation of OH radical in aqueous suspensions of -FeOOH 60 under visible illumination, even though the photochemical transformation rate for organic 61 degradation was found to be at a lower level. On the other hand, different Fe 2 O 3 as natural 62 minerals exist in our natural environment usually not alone and they very often coexist with 63 silicate and alumina in soil. 3 .9H 2 O was dissolved into 160 ml of glycol and stirred 81 sufficiently; then the solution was refluxed in a 250 ml flask at 65℃ for 24 h to get hydrosol; the 82 hydrosol was dried at 100 ℃ for 24 h to obtain xerogel; then the xerogel was ground and 83 sintered at 300 ℃, 420 ℃, and 550 ℃ for 2 h, respectively. of 70%, 60%, 50%, 40%, 30%, 20%, 10% and 5% were sintered at 300 ℃ for 2 h and named which the N 2 adsorption at 77 K using a Carlo Erba Sorptometer was applied. The pore-size 109 distribution of the catalysts was determined by the Barrett-Joyner-Halenda (BJH) method [23, 24] . 110
Fourier transform infrared spectra of the catalysts were also recorded with a FT-IR spectrometer 111 (Bruker Optics EQUINOX 55) at room temperature [25] . results, it is clear that the increase of sintering temperature will enhance crystal transformation of 172 iron oxides from maghemite to hematite significantly. Furthermore, it can be indicated that the 173 existence of alumina would delay the crystallization of iron oxides and also might hinder the 174 crystal transformation of iron oxides from maghemite to hematite as well. 175
The three series of catalysts with different crystal structures are summarized in Table 1 . 176 Therefore, no any peak presented was attributable to alumina or the solid solutions of Al 2 O 3 and 177 Fe 2 O 3 . That implies that alumina should be amorphous structure. In fact, crystallized alumina 178 such as -Al 2 O 3 might present under thermal treatment at 800℃ and -Al 2 O 3 might present 179
under thermal treatment at 1000℃ [19, 20] . Under UV-A illumination, iron oxides can be excited to generate holes and electrons, and 234 the excited electrons are further transferred to oxygen to form hydroxyl radicals as described by 235 the equations 1-3. BPA in the reaction solution is then attacked by the hydroxyl radicals to be 236 degraded. To investigate the effect of alumina on the photocatalytic activity of iron oxides in 237 BPA degradation, three sets of experiments were carried out in aqueous BPA suspension with an 238 initial concentration of 0.044 mM and 1 g l -1 of catalyst under UV-A illumination and eachthe photocatalytic degradation of BPA in aqueous suspension follows the first-order kinetics, the 241 first-order kinetic constants, k, can be calculated by fitting the experimental data and are 242 compared in Table 2 From the above experimental results, it may be summarized that although the 258 photocatalytic activity of iron oxides should depend on a number of their characteristics such as 259 crystalline, crystal structure, surface structure properties, surface area and so on. Among them, 260 the crystalline and crystal structure might play more critical roles than the surface structure 261 properties in BPA degradation under these experimental conditions. For the catalysts sintered at 262 a same temperature, the effect of alumina on photocatalytic activity might result from their 263 different crystalline and crystal structure. The experiments in this study demonstrated that the 264 catalysts containing a mixture of maghemite and hematite had the higher activity than those 265 containing either maghemite or hematite alone. Actually two band gaps of maghemite (2. 
Conclusions 302
It could be confirmed that the crystal structure and crystalline, the surface area and pore 303 size distribution of Al 2 O 3 -Fe 2 O 3 catalysts depend strongly on the content of alumina and also 304 sintering temperature. The existence of alumina could hinder the crystallization of iron oxides 305 and also crystal transformation from maghemite to hematite during sintering. The BET surface 306 area and micropore surface area increased significantly with an increased content of alumina, but 307 decreased with an increased sintering temperature. The dependence of BPA degradation on the 308 surface structures of Al 2 O 3 -Fe 2 O 3 catalysts. 310 Table 1 The crystal structure, BET surface area, micro pore surface area and micropore volume of iron oxides 
